Adenoviral-mediated skeletal muscle transcriptional targeting using chimeric tissue-specific promoters.
Adenoviral vectors are promising tools to achieve skeletal muscle gene transfer for the treatment of peripheral ischemia. However, the use of ubiquitous viral promoters represents a major safety issue that could limit their use. Cellular regulatory sequences that allow strong and tissue-specific expression could circumvent this problem. Adenoviral vectors encoding the firefly luciferase under the control of the human skeletal a-actin promoter, alone or combined with the b-enolase or creatine kinase enhancer, were studied in vitro in murine C2C12 cells and in vivo in C57BL/6 mice. The expression of the reporter gene was measured in cell lysates and animal tissue homogenates. Adenoviral distribution was evaluated by PCR on DNA extracted from liver, spleen, heart and lungs. Skeletal a-actin promoter-based expression cassettes follow the regulation of the endogenous skeletal a-actin gene in vitro as luciferase expression strongly increases with myoblast differentiation into myotubes. The addition of the cellular b enolase or the creatine kinase enhancer improves the specificity of the skeletal a-actin promoter in vitro as well as in vivo. When adenoviral vectors are locally injected into skeletal muscles, the chimeric promoters drive a relatively strong gene expression, ranging from 16 to 28% of the Rous sarcoma virus promoter-related expression. Chimeric regulatory sequences based on the skeletal a-actin promoter are highly specific and allow transgene expression in vivo at high levels. These results indicate that expression cassettes designed for the treatment of peripheral ischemia by gene therapy can efficiently target gene expression to skeletal muscle.